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Abstract
Objectives: To assess the feasibility of a study to evaluate the efficacy of self-administered acupressure in pain
and related symptom management for older people with symptomatic knee osteoarthritis. Feasibility with
regard to (1) sample recruitment and retention, (2) treatment fidelity and adherence, and (3) tolerability and
adverse events was examined.
Methods: The study was a randomized controlled trial. Community-living older adults were recruited and
randomly assigned to one of three groups: verum acupressure, sham acupressure, and usual care. Participants in
the first two groups learned their respective acupressure protocol during their first center visit and from a set of
materials. They were asked to practice the protocol at home once daily, 5 days a week, for 8 weeks. Participants
attended three center visits and received weekly phone calls from a research assistant in an 8-week study period.
Both quantitative and qualitative data collected from center visits and weekly phone calls were used to examine
study feasibility.
Results: A total of 150 participants (mean age, 73 years; 38% men) were enrolled; 83% completed all three
center visits. Among those assigned to verum and sham acupressure groups, 94% passed a fidelity check at the
second visit, more than 80% reported performing self-administered acupressure as instructed most of the time,
and about 10% reported discomfort from performing the acupressure. Thirty adverse events were reported; most
were related to pre-existing health conditions.
Conclusions: It is feasible to conduct a study of self-administered acupressure for symptom management in
community-living older adults with knee osteoarthritis, although sample recruitment may be challenging.
Introduction
Knee osteoarthritis (OA) is rapidly increasing infrequency, in part because the population is becoming
older and more obese.1 The effect of persistent knee pain on
quality of life is substantial.2 Prior studies have shown that at
least half of older adults with knee pain report some restric-
tion of daily activities and often present with other comorbid
symptoms, including fatigue, sleep, and mood disturbance.3
OA is also responsible for a substantial economic burden. In
2005, the cost of hospitalization for musculoskeletal proce-
dures was estimated at $31.5 billion, totaling 10% of overall
inpatient costs.4 Without advances in prevention and treat-
ment, the magnitude of this problem will continue to grow, as
the number of total knee joint replacements is anticipated to
rise 673% by 2030.5
Although many options are available to persons with knee
OA (e.g., medications, joint injections, physical therapy),
current data suggest that their therapeutic effect is less than
desirable.6 In meta-analyses of randomized controlled trials
(RCTs) examining pharmacologic treatments in OA, acet-
aminophen leads to an average of 4-mm improvement
compared with placebo (0–100-mm scale), whereas trials of
nonsteroidal anti-inflammatory drugs that do not exclude
nonresponders show an average of 8-mm improvement
compared with placebo.7,8 These effects and effect sizes are
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small. In addition, an array of adverse effects, such as car-
diovascular or renal complications, are associated with long-
term nonsteroidal anti-inflammatory drug use.9 Many older
adults have comorbid conditions that would dictate their
drug therapy,10 and polypharmacy leads to drug interactions.
Research on nonpharmacologic interventions for pain has
shown promising results, although some (e.g., physical ther-
apy, cognitive-behavioral therapy) are costly because they
require professional practitioners to administer the therapy. In
aggregate, these facts suggest that effective, safe, and low-cost
nonpharmacologic treatments for older adults with knee OA
are greatly needed. Self-administered acupressure has the
potential to be one such alternative treatment.
Acupressure is a Traditional Chinese Medicine (TCM)
technique based on a philosophy similar to that of acupunc-
ture. In contrast to acupuncture, which uses very fine needles,
acupressure involves using fingers or other devices to apply
pressure on different acupuncture points (acupoints) to stim-
ulate meridians and increase the flow of qi (life energy).
Acupressure is safer and less invasive; in addition, once pa-
tients learn how to administer the protocol, they require little
or no assistance to complete treatment. In contrast, a trained
TCM specialist must administer acupuncture.
Systematic reviews of acupressure for symptom man-
agement concluded that although most studies showed
positive effects of acupressure on their primary outcomes,
their methodological quality was moderate to low.11–14 Most
studies involved practitioner-administered acupressure.
Among those that focused on self-administered acupressure,
older adults were underrepresented.15 Recently, Zhang et al.
reported a pilot study of training postmenopausal women
with knee OA pain to self-administer acupressure.16 Their
sample consisted of mostly young-old women (mean age, 61
years), was small (n = 36), and had high dropout rates (33%).
They did not report fidelity or adherence, and few previous
self-administered acupressure studies have addressed these
issues.
The current RCT was conducted to examine the efficacy
and feasibility of self-administered acupressure for symp-
tom management in people age 65 years and older with
symptomatic knee OA. This report focuses on evaluating the
study feasibility of (1) sample recruitment and retention, (2)
treatment fidelity and adherence, and (3) tolerability and
adverse events.
Materials and Methods
Design and intervention
The RCT involved three groups: verum acupressure,
sham acupressure, and usual care (UC). The intervention
lasted 8 weeks. Participants attended three visits—the first
fourth, and eighth week—at our center. Participants also
received weekly phone calls from a research assistant (RA)
during the 8 weeks. The investigators’ university human
subjects review board approved the study, and all partici-
pants provided informed consent.
Training of acupressure protocol
RAs were trained to perform both verum and sham acu-
pressure protocols by a co-investigator (R.E.H.) who was
certified in acupuncture by the National Certification Com-
mission for Acupuncture and Oriental Medicine. They had to
pass a trial evaluation from this investigator before having
any participant contact. All RAs were blinded to the assign-
ment of verum and sham acupressure. Each participant was
trained individually by an RA during their first center visit
and was asked to self-apply the acupressure protocol at home
once daily, 5 days per week, for 8 weeks. The instruction
continued until the participant demonstrated greater than 90%
accuracy on a competency checklist that included 12 items (9
items about location of the acupoints, 1 about proper pressure
and stimulation, 1 about stimulation duration, and 1 about
frequency of acupressure sessions.) Greater than 90% accu-
racy meant being correct in at least 11 of the 12 items.
To help the participants learn the self-administered acu-
pressure protocol at home, the following materials were
given: (1) a wooden hand-held device designed for acu-
pressure (Acu-Ki, Bodytools, Middletown, CA), which we
thought would make it easier for participants to apply
pressure; (b) a DVD that shows an older person performing
the assigned acupressure protocol with instruction and ex-
planation from R.E.H.; (3) a diagram of the assigned acu-
points with written instructions on how to locate them; and
(4) a timer to track time upon self-administering the acu-
pressure protocol. Acupressure group participants received
these materials at the end of their first visit.
All participants received weekly telephone calls from an
RA, who addressed questions related to study participation
and asked about adverse events, tolerability with acupres-
sure, and changes in medications and treatment regimen.
Retraining was offered if participants expressed difficulty
mastering the acupressure protocol.
Verum acupressure group
Participants assigned to verum acupressure were taught to
apply pressure, using the hand-held device, to nine acu-
points on their body (Fig. 1): Yintang, Anmian, HT 7, SP 6,
and KI 3. HT 7, SP 6, and KI 3 were stimulated bilaterally.
Each point should receive 3 minutes of continuous pressure
in clockwise or counterclockwise circles. The pressure
should be sufficient to evoke a de qi sensation (i.e., dull
ache, tingling, soreness). The acupressure protocol was de-
veloped by R.E.H. in consultation with other local acu-
puncturists. The points were chosen for their ability to
reduce fatigue and sleep disturbance, common comorbidities
in patients with OA and pain.3 This approach was relatively
novel in that the hope was to indirectly improve pain and
other symptoms by targeting fatigue and sleep symptoms.
Sham acupressure group
Participants assigned to sham acupressure received sim-
ilar instruction as those assigned to verum acupressure,
except that they were taught to apply pressure to 9 points
that were not on acupuncture meridians or known acu-
puncture points (Fig. 2).
UC group
UC participants did not receive acupressure but had
weekly check-in phone calls. They had an opportunity to
learn both verum and sham acupressure protocols at the end
of study participation. Both types of acupressure were
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offered so that RAs, as well as participants, remained blin-
ded to acupressure group assignment.
Sample
The target population was community-living older adults
with symptomatic knee OA. Table 1 lists the inclusion and
exclusion criteria. The exclusion criteria were set to reduce
confounding effects and ensure participant safety.
Randomization, blinding, and allocation concealment
On the basis of a power analysis, a sample size of 180 was
planned, with 60 patients in each group, using block
FIG. 1. Point locations for verum
acupressure.
FIG. 2. Point locations for sham acu-
pressure.
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randomization in blocks of 3. A randomization list was
computer-generated by the study biostatistician. All research
personnel were blinded to the randomization list.
Recruitment
Several methods were used to recruit participants, includ-
ing advertising in local newspapers and magazines; posting
flyers at health clinics, senior centers, grocery stores, and
restaurants; asking referrals from rheumatologists; setting up
an alert system at physician visits with a university-affiliated
geriatric clinic; and sending letters to previous research par-
ticipants with knee OA. To compensate time and travel costs,
checks of $25, $15, and $25, respectively, were sent to par-
ticipants after their first, second, and third visits.
Screening and enrollment
Initial screening was done over the telephone. Those
deemed eligible were invited to our center for a second-level
eligibility assessment conducted by an RA who had been
trained to use the American College of Rheumatology (ACR)
clinical criteria for knee osteoarthritis to assess eligibility.17
Data collection
Center visits. At the first of three visits, participants
completed questionnaires that included demographic ques-
tions and outcome measures, including pain (e.g., Western
Ontario and McMaster University Arthritis Index18), phys-
ical function, quality of life, fatigue, and self-efficacy. In
addition, performance-based measures of physical function
(e.g., Timed Up and Go test19) were administered by an RA.
The second visit was scheduled about 4 weeks after to check
treatment fidelity. Participants in acupressure groups dem-
onstrated to an RA their assigned acupressure protocol. The
final visit was 8 weeks after the first. Outcome measures
were assessed at both the second and final visits.
Weekly phone calls. During the weekly telephone calls,
an RA asked participants to rate their pain in the previous
week on a 0–10 rating scale. Acupressure groups partici-
pants were asked about any physical discomfort from per-
forming self-administered acupressure and to rate the extent
to which they adhered to self-practice. The RA kept a log of
each phone contact.
Data analysis
Data from all center visits and telephone calls were used
to evaluate feasibility. Descriptive statistics, t tests, and
analysis of variance were conducted by using Stata software,
version 13 (Stata Corp., College Station, TX).20 Qualitative
data were coded and categorized.
Table 1. Participant Inclusion and Exclusion Criteria
Inclusion criteria Exclusion criteria
Age 65 yr or older Have cancer or received cancer treatment within last
6mo (exception: skin cancer where the location
is not around acupoints)
Community-living (i.e., own home, senior residence,
apartment)
Have any bleeding diathesis conditions or taking
anticoagulant/antiplatelet medications
Meets the American College of Rheumatology clinical
criteria for knee osteoarthritis17
Have health conditions that could confound the effect of
acupressure (e.g., rheumatoid arthritis, lupus, multiple
sclerosis, diabetic neuropathy, peripheral neuropathy,
Parkinson disease, limb paralysis)
Have moderate to severe knee pain (pain ‡3 on 0–10
Visual Analogue Scale) that has lasted for 3mo or longer
Have ever had knee replacement surgery
Body–mass index £45 Have received the following treatments or therapies
in the last 2mo: occupational or physical therapy,
acupuncture or acupressure therapy, opioid therapy,
cognitive-behavior therapy, arthritis self-management
programs, arthroscopic procedure, knee injection
Ability to speak and write in English Planned or scheduled new treatment for knee pain
in the next 3mo
Adequate cognitive status (score >5 on the 6-item screener)23 Regular current use of narcotics or centrally acting
agents (including Pristiq, Duragesic, Fentora, Actiq,
hydrocodone, Lorcet/Lortab, Norco, codeine,
hydromorphone, Dilaudid, Demerol, Exalgo,
methadone, tramadol, Ultram, meperidine, Demerol,
Dolophine, Methadose, Percocet, morphine,
MS Contin, oxycodone, Oxycontin, fentanyl)
Adequate functional ability to administer the acupressure
protocol (e.g., able to use fingers or device to apply
pressure to acupoints, able to easily reach feet to
access acupoints)
Ability to understand the treatment protocol through
demonstration after being instructed
Ambulatory with or without an assistive device
Adequate hearing and vision to follow study protocol
Have a telephone and television
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Results
Sample recruitment and retention
Figure 3 presents the study participant flow. Over 18
months, 412 people underwent telephone screening. More
than half (n = 211) did not meet eligibility criteria. The
primary reasons included receiving or recently received
other treatments (e.g., physical therapy, knee injection),
having confounding health conditions (e.g., rheumatoid ar-
thritis, multiple sclerosis), taking anticoagulant/antiplatelet
medications, previous knee replacement, and age younger
than 65 years. Among the 201 people referred to level 2
screening, 19 were excluded for similar reasons. In total,
150 adults were enrolled, with 50 assigned to each group.
Sample characteristics are shown in Table 2. The partic-
ipants ranged in age from 65 to 96 years (mean, 73 years),
and 38% were men. Eighty-eight percent were white, 82%
had college or higher degrees, and 67% had annual income
of USD 50,000 or higher. There were no significant between
group differences in almost all sociodemographic charac-
teristics, except that the verum group had more nonwhites
than did the UC group. The number of nonwhites in the
sample was small (n= 10, 8, and 2 for verum, sham, and UC
groups, respectively).
The retention rate was high—86% at visit 2 and 83% at
visit 3 (Fig. 3). Attrition rates did not differ among the three
groups. Major reasons for withdrawal included interference
of other health conditions, seeking other therapies for pain,
view that acupressure was too time-consuming, and loss of
interest. Socioeconomic status or baseline measures of pain
did not significantly differ between those who dropped
out and those who completed the study, except that a
higher percentage of nonwhites (33%) than whites (14%)
withdrew.
Treatment fidelity and adherence
The time needed for acupressure training during the first
center visit was about 30 minutes. For most participants, this
training plus the sent-home materials (DVD and printed
diagram) seemed adequate. Participants also used the
weekly phone calls to clarify any confusion about their as-
signed acupressure protocol. Two participants returned to
the center for retraining.
FIG. 3. Flow of participants through
the study.
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During the fidelity check at the second visit, 96% of
participants achieved 100% accuracy on the competency
checklist. Only 5 out of 129 missed the location of a couple
of acupoints. The DVD and printed diagram were said to be
useful in helping to locate the points and practice at home.
Two self-report measures were used to assess partici-
pants’ treatment adherence. The first was via phone calls.
Participants were asked how often they were able to perform
the acupressure at home (all of the time, some of the time, or
none of the time). Figure 4 shows that across all phone
contacts, between 81% and 90% of respondents said ‘‘most
of the time.’’
Adherence was also assessed during the second and third
center visits by using a four-item scale adapted from the
Medical Outcomes Study. 21 Each item was rated from 1
(none of the time) to 6 (all of the time). Two items were
reverse-coded. A sample item is: ‘‘I followed the instruction
exactly to practice acupressure at home.’’ The mean scale
scores were 5.3 and 5.5 at visits 2 and 3, respectively,
suggesting high adherence. This finding is consistent with
results from the phone-administered measure. The two
acupressure groups had no significant differences in either
measure of adherence.
Tolerability and adverse events
To assess tolerability, participants were asked during
weekly phone calls whether they experienced discomfort
from performing acupressure. Figure 5 shows that at the first
call, 10.5% reported experiencing discomfort. The percent-
age decreased over time except at the sixth call, when 3 out
of 72 (4.2%) gave affirmative responses.
Participant-reported discomfort can be classified into
major and rare types. The major ones were soreness/ten-
derness/achiness, pain, and bruising. The rare ones, which
one to three people reported, included tingling, blistering,
muscle spasm, and broken skin. Most people who reported
discomfort felt the problem was mild, and most problems
disappeared after the participant followed the RA’s advice
to modify the way pressure was applied. Some participants
had used the hand-held device incorrectly. The device had a
pointy and a flat end, and they were supposed to use the flat
end. Some used the pointy end, which caused broken skin.
Thirty adverse events were noted; three were judged to be
related to the study and one possibly related to the study. All
three related adverse events were broken skin and soreness
in acupoint areas, possibly caused by incorrect use of the
Table 2. Participants Characteristics
Characteristic Value Valid n
Age (range, 65–96 yr) 72.7 – 6.5 yr 150
Women 62.2% 148
Race 146
White 88.4%
Black 7.5%
Asian 2.7%
Other 1.4%
Education 148
Graduate degree 49.3%
Associate/bachelor degree 33.1%
Some college, no degree 11.5%
High school/ GED 6.1%
Income 131
£$29,999 13.7%
$30,000–$49,999 19.1%
$50,000–$69,999 22.9%
$70,000–$89,999 16.0%
‡$90,000 28.3%
Employment 147
Retired 80.2%
Part-time/seasonal 10.9%
Full-time 8.2%
Never gainfully employed 0.7%
Marital status 146
Married 54.8
Divorced/separated 23.3
Widowed 11.7
Never married 7.5
Other 2.7
Body–mass index
(range, 18.1–45.7 kg/m2)
29.1 – 5.6 kg/m2 150
Values expressed with a plus/minus sign are the mean– standard
deviation.
FIG. 4. Distribution of re-
sponse to the adherence
question during phone calls.
Only participants in the two
acupressure groups were
asked to rate their adherence
to perform the assigned pro-
tocol at home. PCx refers to
the x (first, second.) phone
call. The number of partici-
pants (n) responding to the
adherence question in each
phone contact varied.
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hand-held device. The possibly related adverse event was
thigh pain, which led to an emergency department visit. The
cause of pain was unknown; therefore, it was classified as
possibly related.
The adverse events classified as unrelated to the study
included a variety of medical occurrences: fall, urinary tract
infection, sinus infection, and others. No pattern in these
events was identified.
Discussion
Little is known about using self-administered acupressure
as an alternative therapy in older adults. This RCT to evaluate
the feasibility and efficacy of using self-administered acu-
pressure to manage symptoms for older people with knee OA
has highlighted the potential and challenges for future work.
Challenges of sample recruitment
One hundred and fifty older adults were recruited, 17%
below our target. The process of sample recruitment was
challenging, in part because of weather constraints. In winter
months, many older adults in the area relocated themselves
to warmer places. About 83% of participants were enrolled
between May and October. Future studies should consider
the influence of weather on older people’s motivation to
participate.
Among the methods used to publicize the study, the most
effective one was advertising in local newspapers and
magazines, probably because older people still prefer these
media for news and information. However, advertisement
can reach a saturation point—the number of calls to the toll-
free number decreased over time despite consistent adver-
tisement. Thus, a variety of methods is needed. Advertisement
is costly. A realistic amount for such an expenditure should be
included in the budget. Finally, dedicated personnel for re-
cruitment are needed because the task is time and energy
consuming.
There was high interest in acupressure, but many indi-
viduals were excluded because they did not meet eligibility
criteria. Future studies may consider dropping some exclu-
sion criteria, such as recent receipt of occupational/physical
therapy. Reducing the age threshold to 60 years would also
increase the potential participant pool. The requirement of
three in-person visits may have deterred some older adults
from participation, as they may no longer drive. It may help
if assessments are conducted in their homes. However, this
may be difficult when performance-based assessments that
require standardized equipment or measured walking cour-
ses are used.
Compared with previous studies of self-administered
acupressure,15,16 the sample included an older population,
particularly older men, that has not been studied before.
However, the sample was biased toward whites and people
with higher socioeconomic status. Future studies should
broaden the sample to ethnic minorities and people with low
socioeconomic status. These groups may most benefit from
a low-cost and easy-to-administer alternative treatment for
symptom management.
Sample retention
Of enrolled participants, 83% were retained. The low
attrition rate, especially in comparison with Zhang and
colleagues’ study,16 was likely attributed to two factors. One
was that the RA in the current study could address partici-
pants’ questions during weekly phone calls, an especially
important factor in the early weeks of participation. The
calls may have lessened frustration and sustained interest.
Second, compensation for costs of coming to the center may
be important for those with low or fixed incomes. Among
those who withdrew, interference of other health problems
was a major reason. This is a challenge as the targeted
population tends to have multiple health conditions.
Training and adherence
The training of self-administered acupressure was effec-
tive. Participants considered the DVD and printed diagram
as very helpful. Additionally, weekly phone calls reinforced
participants’ learning and treatment adherence. However,
calls are labor intensive.
Adverse events
This study shows that self-administered acupressure is a
safe and tolerable intervention for older people, which
corroborates other acupressure studies.16,22 The hand-held
device caused some discomfort and adverse events. Future
studies should consider using other tools or just fingers to
apply pressure. Despite adverse events, most were not se-
rious and were unrelated to the study. Adverse events may
be inevitable because this population is at risk for medical
occurrence. A study-specific reporting plan that focuses on
reporting adverse events possibly or likely related to study
participation would be helpful in these types of studies.
Conclusion
On the basis of assessment of sample recruitment and
retention, fidelity and adherence, and tolerability and ad-
verse events, this study suggests that it is feasible to in-
vestigate the effect of self-administered acupressure on
symptom management in community-living older adults
with knee OA.
FIG. 5. Percentage of participants who, during phone call
follow-up, reported discomfort from performing acupres-
sure. Only participants in the two acupressure groups were
asked whether they were having discomfort from perform-
ing acupressure. The number of participants (n) responding
to the question in each phone contact varied.
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